Background and aim: Diabetes is one of the leading non-communicable diseases in the world; diabetes is common in the elderly. The aim of this study is to assess the prevalence, clinical features and complications of type 2 diabetes mellitus among the elderly in the Hôpital Provincial du Nord-Kivu in Goma. Subjects and Methods: A cross sectional study was based on data collected among the elderly from 2013 to 2015 in the Department of Internal Medicine. Overall, 418 elders were included. Results: The prevalence of type 2 diabetes mellitus was 8.6% (95% CI: 6.3 -11.7). Overall, 54% of the elderly were males while 46% were females. Among males, 6.6% were diagnosed with diabetes whereas 11.0% were among females (p < 0.001). All elderly diabetic subjects (n = 36) were taking anti diabetic drugs such as insulin or oral medications (sulfonylurea and/or biguanide). Among those, 15 (41.7%) were on insulin and 21 (58.3%) on oral anti diabetic. Mean fasting glucose was higher among elderly individuals taking oral medications compared with their counterparts on insulin (104.4 versus 157.3 mg/dl, p < 0.001). The asthenia (86.1%), the polyuria (13.9%), the coma (11.1%) and the polydipsia (5.6%) were the principal symptoms on admission. The infectious, metabolic, micro vascular and macrovascular complications were diagnosed in this study. Conclusion: Our study provides evidence on the high prevalence of type 2 diabetes mellitus among elderly individuals. Moreover, the study found many factors associated with type 2 diabetes mellitus among the elderly and the difficulty of diagnosing diabetes in the elderly. Hence, there is need to enhance the existing prevention programmes with emphasis on social determinants of diabetes, which need to be clarified by broad epidemiological studies at the population level.
Introduction
Diabetes is one of the leading non-communicable diseases in the world, contributing to the increasing disease burden among elderly individuals. The International Diabetes Federation (IDF) estimates that 450 million people are living with diabetes, with 5.1 million dying from it annually worldwide [1, 2] . The prevalence of diabetes is expected to double by 2030 from 8.3 to 17.6% globally [1] [2] [3] , excluding the high numbers of undiagnosed cases estimated at 175 million [1, 4] . In sub-Saharan Africa, 21.5 million people are living with diabetes leading to approximately half a million diabetesrelated deaths in 2013 [1] . The prevalence of diabetes varies in different age groups with the older population being at a higher risk compared to the young population [5] . The number of older adults with diabetes is increasing in sub-Saharan Africa due to increased lifespan and the increased prevalence of diabetes in the geriatric population [6] . Despite the demographic transition occurring in Africa, few studies have focused on understanding the magnitude of diabetes among older adults in specific countries [7, 8] . For instance, the prevalence of diabetes has been estimated to be between 3.4 to 4.6%, 7.7 to 20%, and 5 to 8.8% for adults aged 50 years and more in Ghana, Kenya and South Africa respectively [9] [10] [11] . In addition, more diabetic people live in urban than in rural areas [12] . Diabetes is a major cause of morbidity and mortality in elderly individuals, with the latter largely attributable to macrovascular complications [13] . Elderly diabetic subjects also carry a disproportionate burden of microvascular complications, presumably related to longer duration of diabetes [13] . Age and weight are both risk factors for the development of diabetes [14] . It has been noted that in normal aging there is a 2 mg/dL/decade rise in fasting plasma glucose, lacing elderly patients at increased risk for the development of diabetes [15] . Weight gain and decreased muscle mass are often seen with rising age, resulting in worsened insulin resistance at the level of muscle and fat. Hence, beta cell function is taxed not only by impaired function with age per se, but also through worsening insulin resistance.
Additionally, in the elderly there are often concomitant diseases, decreased activity, and medications which can worsen insulin resistance [15] . Because elderly patients with diabetes are living longer and are likely to use increasing amounts of scarce health care resources in the next several decades, diabetes in aged adults may ultimately prove to be the most important epidemic of the 21st century [6] . In order to provide more evidence about the magnitude of diabetes among the elderly individuals, the aim of this study was to assess the prevalence, clinical features and complications of type 2 diabetes mellitus among elderly in the Hôpital Provincial du Nord-Kivu in Goma.
Subjects and Methods

Study design and setting of the study.
This study was a cross-sectional study based on data collected in an on-going longitudinal study of elderly from 2013 to 2015 in the Department of Data collection.
Socio-demographics variables
The investigators recorded the patients' sex as either male or female based on the investigators' observations while the patients reported their age in years. Information on the area of residence (rural/urban) and their marital status (never married, currently married or cohabiting, and separated, divorced or widowed) were also collected.
Health behaviours
Alcohol consumption was assessed by asking, "Do you now consume alcoholic beverages?" Smoking status was determined using answers to this question, "Do you now smoke cigarettes?" The health behaviours related to blood pressure was assessed by asking, "Has a health professional told you in the past that you had high blood pressure?"
Anthropometric variables:
The patients' weight and height were measured using standard equipment Seca ® (Seca, Germany). 
Results
Prevalence of diabetes in elderly individuals.
Overall, among 418 individuals aged ≥ 65 included in this study, 36 were diagnosed with diabetes mellitus. Thus, the prevalence of type 2 diabetes mellitus was 8.6% (95% CI: 6.3 -11.7). Five among the 36 were newly diagnosed. Thus, the prevalence of undiagnosed diabetes (fasting glucose ≥ 126 mg/dl) was 13.8% (95% CI: 6.0 -28.5).
Demographic characteristics.
The demographic, anthropometric, and healthrelated behavioural characteristics are illustrated in Table 1 . Overall, 54% of the elderly individuals were males (n = 227) while 46% (n = 191) were females. Among males, 6.6% (n = 15) were diagnosed with diabetes whereas 11.0% (n = 21)
were among females (p < 0.001 
Principal symptoms in admission
In our series, the asthenia (86.1%), the polyuria (13.9%), the coma (11.1%) and the polydipsia (5.6%) were the principal symptoms in admission.
In admission, mean systolic blood pressure was in general 149 mmHg (SD: 27.4) simultaneously mean diastolic blood pressure was 87 mmHg (SD: 20.6) in all elderly diabetic subjects (see Table 2 ).
Complications
The infectious, metabolic, microvascular and macrovascular complications were diagnosed in this study. Regarding the infectious complications of diabetes mellitus in the elderly in our series, urinary tract infections (22.2%) were the most common than pneumonia (5.6%), pulmonary tuberculosis (8.3%) and gangrene (5.6%). There was a significant difference in the frequency of Table 2 ).
Discussion
This cross-sectional study provides an overall picture of the prevalence of diabetes among the elderly individuals. Moreover, the study sought to assess the demographic, health behaviour, anthropometric, treatment, principal symptoms in admission, and complications characteristics associated to type 2 diabetes mellitus among elderly in the Hôpital Provincial du Nord-Kivu in Goma. The overall prevalence was 8.6% with statistically significant differences by sex (6.6% among male versus 11.0% among female, p < 0.001). The prevalence of diabetes among elderly in our series was comparable to the range of the prevalence of diabetes in rural South African community (5 to 8.8%) [11] . Nevertheless, the prevalence rate was higher in comparison to Ghana and Nigeria, and lower in comparison to Kenya, which could be due to differences in population size, exposures to risk factors and study designs [9, 10, [17] [18] [19] [20] respectively. This is a pattern observed in other studies in Africa, which could reflect the ageing population in Africa [8, 17] . By contrast, in our study, this association was not statically significant.
Indeed, in other settings, old age was found to be associated with increased risk of diabetes only among males [9] . This association could be explained by the cumulative effect of early life exposure to biological, social and behavioural determinants of diabetes [21] . We also found that the prevalence of diabetes was not significantly increased with the place of origin; prevalence varied depending on urban (8.6%) or rural (7.1%) residences. These results are explained by the diaspora in the Province of Nord-Kivu caused by over 20 years of war in the Eastern DRC.
Nevertheless, in a study conducted in Ghana, there was no statistically significant difference between prevalence of diabetes mellitus among elderly residents of rural areas versus those living in urban areas [9] . In our study, we did not find an association between marital status and the prevalence of diabetes, this association was found in other studies in Africa [7] [8] [9] [10] . This can be explained by the fact that married seniors are most often conscientious in the face of different medical recommendations than those who live alone. Thus, home assistance is very important in supporting diabetic elderly.
Overweight or obesity, hypertension, and smoking have been identified as independent risk factors to diabetes in previous studies in Africa [7] [8] [9] [10] positively and healthy [19, 22, 23] . The increasing level of obesity in Africa has been attributed to the changing demographic dynamics, urbanization, poverty, nutrition transition and changing lifestyles [12, 23, 24] . Obesity is also associated with an increase in the body's energy requirement hence the associated increase in blood glucose and saturated fatty acids and possibly insulin resistance [25] .
Literature also shows physical inactivity is associated with increase in the risk of obesity by increasing the amount of saturated fatty acids in the body and hence triggering insulin insensitivity [25] .
But in our study, we did not evaluate this impairment, and pain [29] .
According to the treatment, in our series, all elderly diabetic subjects were taking glucose-lowering 
Macrovascular complications
Myocardial infarction 0 (0.0%) 1 (4.8%) 1 (2.8%) < 0.001 Stroke 0 (0.0%) 2 (9.5%) 2 (5.6%) < 0.001
Study limitation
Our study was conducted exclusively at the 
Conclusions and perspectives.
In conclusion, our study provides evidence on the high prevalence of type 2 diabetes mellitus among the elderly individuals. Moreover, the study sought to assess the demographic, health behaviour, 
